PACAP acts as a neurotrophic factor during histogenesis of the rat cerebellar cortex.
During development of the rat cerebellum, PAC1 receptors are transiently expressed by neuroblasts of the external granule cell layer (EGL). We have previously shown that PACAP is a potent stimulator of granule cell survival in vitro. In the study reported in this paper, we have investigated the effect of PACAP on the development of the rat cerebellar cortex in vivo. PACAP induces a transient increase in the volume of the cerebellar cortex, with a maximum effect at postnatal day 12, which can be accounted for by an increase in the number of granule cells in the EGL, the molecular layer, and the internal granule cell layer (IGL). The effect of PACAP on the number of granule cells is blocked by the antagonist PACAP(6-38), which, by itself, produces a slight inhibition of the number of granule cells in the IGL. These data indicate that PACAP activates proliferation and/or inhibits programmed cell death of granule cells in the developing rat cerebellum. PACAP also stimulates neuronal migration from the EGL to the IGL. Thus, it appears that PACAP can act in vivo as a neurotrophic factor controlling histogenesis of the cerebellar cortex.